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A dispersion flat optical fiber having a structure for effectively suppressing the development of a non-linear optical phenomenon and 
suitable for a wavelength multiplexing solium transmission using an optical amplifier. It has various characteristics at a wavelength of 1,550 
nm, including a dispersion having an absolute value of not greater than 5 ps/nm/km, an effective sectional area of at least 45 uni 1 . - 
dispersion slope of not greater than 0.03 and a cut-off wavelength of at least 1.0 urn at a length of 2 m. 
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0 0 i:PI1i^3^=3Tlf?g<D=irfiJ^i:jp-»©^7y K«*SS*U *©JBJJr 
5f?7P77^^ noil h u 7;^7'v h'S^ja^^D? w^hfciWft 

H«T^7*D7 7"f JVl 7 Olt S*I$£&I215 A*a>«|L 2 
JStfWcffiiiSU tSftfi 1 7 Utmi^T6 0 1©^L 2±©=&gBffc N fS*i£ 

1 7 2&m2?76 0 2©8lL2±©«fiBtiU ^1 7 3lii3376 0 3(Di® 
L 2±<D=&filH£ N 17 4li^2^7«n , 7 0 2©^L2 ±<D3-gff{£M ^ U 
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a2li7. 3/zm, 1 7 2tfflSti»237 (JB«r*n,<n,) ©^gb 
2141 5 . 0/znu 7 3 t5l 3 =i t (jg#r*$£n 3 > n 2 ) CD*Mlc 

2ii2 2. O^ms ^1 7 4CffiSt5^7S' H (H#r4Sru<n 3 ) 
1 2 *7 v KfcW^S* 1 nTOJtJB^HA n i (= (n 

.-n*) /n«) fcfcO. 58%> KlC^-rsm2 37'<Dl:ba#f^An 2 

(= (n 2 -n«) /nO fcfc-O. 18%, ^ 7 y K£*hT 3 3^©Jt®#f 
$^An 3 (= (n 3 -n 4 ) /ru) t±0. 2 7% T*&£o 

1 5 5 0 nmt:*J«-%8S^ri4*a«^Ufc 0 tS1 5 5 0 nmtc 

*ttS^lftfflt4-0. 3 7 p s/nm/km (< I 5 I ps/nm/km) , $ 
SI 5 5 0 nmlc*3^SII^»rM«A ef f(45 2. 8/zm 2 (>4 5//m 2 K g 
£ 2m-e©* y h*7$L&l± 1 . 7 13/zm(>l. 0//m) "^ifcofco £fcs 
#f(*D — $fil 53 0nmt-0. 0 0 0 5 p s/nm z /km N 1 
5 5 0nmf0. 0 0 0 5ps/nmVkm «0. 0 0 3ps/nmVkm) 
^ tSl 5 6 0 nmtO. 0010 ps/nm ! /km^oL g§2 Omm 
•effitf <btltc£%(Dfcmm£: (ffifcfSfc) 143. 2dB/mtfeof;, 

5 5 0 nmfc*W-S««E^«Jc«r4 0. 0 8ps/kra 1/J (<0. 15p 
s/km 1/2 ) -e&ofco fc&N @8lt c©HJlB0«J4t:«S^«7^^ 

^i!77>v h^te^.T'T^ttfRin*), ^MMtttf 5 p s/nm/kmWT> 
H^»T®aAeff* J 4 5 >tzm 2 J^± N #fifc*P-:7-#0. 0 3ps/nmVkm 
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5 p s/km'^liiTOSo 

3t 7 t m* * £ * * e^3teco ^ ? -«* < «] * e> ftr ^ aw&^sfc® « 

7<<n (El 3) H^»r®«Aeff*S7 0//m 2 W±T-a52.©T*s ^iR7-5v h 
*L<D9k9Ejfi& ft*) o HSS^J3^^5^7^ y h)fe77^^ (H5A 

ClOD^BJIi. ±j7£^ftfe|ira{C|5S^^ftS*)(DT-tt^<ffl^(D^* J 

njtET*&So ii^ji'-4-r*^^ftfe®lf^7 , P7 7'-f;uH:^J^'r*o 

SSEW&yu B5Btc^SftfcJB#*^D7^;i'****S#flC7^9' 
T-fM-©iiSffl0iJi:UT, 12 1 0fcw£ftfcJ:$£3ri7tc:fet**:^n:7:r^;u# 
ija- A&*jt&'9->7 , ;H~5%ffl3SU dfte>-9"> TVH ~ 5 tCOV^Tx 3 
TtSR«(D^S (i3^7©^§) c2^o-r(ps/nm ! /km) t 
©WfiU Mi3 370^gc2i:fi$2mTfO*yht7»fi (iwm) h<om 
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2>®2?7<Dft&(Dtt (b2/c2) £&2*7U/ K tzttf %m 3 3 7<Dltm$T 

^^-^ttttSTt-ifctK fg3 ^©WSlcttirSgS 1 zi-7(Dftm(Dl£ (a 2/ 
c 2) (±0. 25, f3 =JTCD^g(3^1-2>m 1 ^ y K©^g©Jt (d/c2) 
fc£2. 0, SB2^5v Ht^-rsiei=iT(OJtJa«f«An»H:0. 6 12 

Ell IAMBI lBIt 1t>r;H-5^o^-C. 3 7»M (13^ 
7©^lc2) tc^r-TS^tK^D-r (ps/nm'/km) ©tfcfls*^*-^ 
7*e$>t)> Bl 1 2 ASVH 1 2 BfcJu t^^H ~ 5 £oi,aTx 3 
c 2£*f"r5:fc y htf^M (#m) «^bW^7 7T^^= Sfcx Z.tie> 
mi 1 A^Bl 2BK:33^Tn S 1 fc£1?->:77H 7, S 2 tttf 2 <£> 

S 3 lit*- >:/;!/ 3 (D ^7:7 N S4^>7'jl/4©^77, S5&V>7 

(b2/c2) tf7<lt?5^ #ifc*P-r£0. 0 3ps/nm 2 /kmtt 
T£-r5C:i:#-£&fc^o fi£ 2 mfcD* y h 7 &g & & < & tK ffllf 

094(c«a^*7^y hjte^T'-f^cisv^x wt© (5) s;-e^?)n^3 

□ 7CD7D7 7'f;i/^'Ja-Alt fn^nn. 8%-//m\ 8. 7%-// 
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C/2 

An ( r ) rdr 

b/2 



... (5) 



mm<b\*mMmz (eisas^eisb) i:i5M^7h7 7-fA© 
j&mmt.\sT, ^n^nmi 3 a~ei 1 3 c^Tr^tit^m^y^y 7 4 

7)16-9 &mML, cti?>-9->r;i/6~9 {dovxT^fi 1 5 5 0 nm 
^SftfcBffflttaftfcH«T&!K 81:3 7% ^2D7M3 37^e,TOn 

•tf-^TVl/ 6 8:13 1 3At^^tifeSiT$7 , D7 7^;i/5 2 0 U KJBSfr* 
7D77^f;V5 2 0li, H5 A4»OI»L2tc»ofe«-fH«<Z>JB*f*fcffiSbrv> 
So &fcs Z.(Dm$tm7U7 T-ifr 5 2 OlZ&^X, f®5 2 1(iil376 0 
1©»L 2±©#IB(ix 2 2ttH2=i7'6 0 20«IL2-±CD«-flJttx Utt 

5 2 3 fc*8 3 3 7* 6 0 3 ©»L 2 ±CD=&gfl{]5u ^ 5 241^1^77 F70 1 
CDJ&L 2 ±©=&gB{4> 5 2 5tt*2^7yH0 2 O&lL 2 ±©4#<ftfc:*B 

"*>:7\H/6fc::i3VvCN «5 2 1Cffiit5il37 »n.) ©^iSa 
2tt5. 7/zm N ««5 2 2CfflSt5»237 (fflJr*n,<n 1 ) (Dft&b 2 
(il4. ffi&5 2 3 £*g^T58 3 3T (Jffl$T*n 8 >ni) O^c 2 

fc*2 2. ««5 2 4fc4BMS*-381*7y K (B«f$n4 = n 2 ) 

dfc£4 5. 2 Atm> 2 5 tcffi^-TSiS 2 * v y K (Ja#r35n 5 > n<) ©ft 

Sttl 2 i5 /tm^5, 82*5* Kfc*f-f£8 1 3 7®tbgilT$iAn 

i (= (n,-n 6 ) /n s ) ttO. 6 0% 82*5* K SB 2 ziTCDitm 
5r^MAn 2 (= (n 2 -n s ) /n.) #1*81 *5 * K0>]fcJ3*r*2gAn« ( = 
(ru-n 5 ) /n 6 ) 8\ fc4>£-0. 0 5% 8 2*7* Kic*rr*8 3 3 7 
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Otb@*t^MAn3 (= (n 3 -n 5 ) /n 5 ) £0. 3 0%f*S, ££tc s ff53 

zi7<Dftm&tt-rz>m l^rowzoit ( a 2/c 2) «o. 2 5> s^nr© 

MSfc#rat6 2:3:r©*&©Jt (b 2/c 2) ttO. 6 5f$>5, 

y->zrji7&m 1 3 B«nfeiif$7 , D7 7^i/5 3 ostu ^ 

IJT$7D7 7-f;i/5 3 0& N H5 A*CD»L 2t:?fiofc*faj«©ia*f^st:fflS 
UTt^o Z.<Dm$r&7'V7 7j )15 3 Ofcfc^Ts ^5 3 1fiil3 

760 l<Di$L 2±©ftSMfc N ^5 3 2tti2376 0 2 CD^L 2 ±CD«-fiP(ft N 
I^5 3 3lii3376 0 3©l^L2 ±©#Wffi> ^5 3 4ttil^7^n 

0 lOiL 2±©=&gB{flu ^5 3 5tefft2 P 5 y h* 7 0 2©*&L 2±©«-aMft 

M^b-cv^o ffl?i^nfe-9->r;v7tt N ^5 3 3mW$7" 

So 

214 5. 6//nu 3 2 fett^* *£2 3 7" (IJf¥n 2 <n,) ©fl>gb 2 

{±12. 6 /zm, 4ft$5 3 3Cffiit^3D7 (®#r^n 3 >n 3 ) ©fl.@c 2 
(±2 4. 2#m. ««5 3 ^ffl^-rsfgl*^* H (B#r*n4 = n») ©*Mi 
dtt48. 4/znu fttt5 3 5 icffi^T SSI 2 * ^ y k (®^n 5 >n4) 

1 (= (nn-ns) /n 6 ) fci:0. 6 0% 12^^ K£*f-f SSg 2 37<Dtt® 
*f^MAn 2 (= (n 2 -n 5 ) /n 9 ) FCDJtiB#f¥2IA n 4 ( = 

(n,-n 6 ) /n 6 ) fcfc, £&£-0. 0 5%. Jg2*^y K£*tU-£Sg3 3 7 
Oitra*f^MAn 3 (= (n 3 -n 6 ) /n 5 ) &0. 4 l%T*&£o £ e>£, fg3 
=iT<D^St3^-rsm 1 37GD^g©lt (a 2/c 2) ttO. 2 3> |g337(D 

H-mztt'r%m2^7><Dfr&<Dit (b 2/c 2) t±o . 5 2-C-&50 
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5o c©®Jr^7 , P77'^;i/5 4 Ofc*wc % ^5 4 lliilD760 
1<ML 2±CD=&Mu $U$5 4 2ttI2376 0 2<7)^L 2 ±4>:&giS{SL 
5 4 3ttSg3 37 6 0 3<D^L2±<93-giH&, ««5 4 4tt« P7 0 1 

(ML 2±©=&gU{si > ^5 4 5{±i2^7^ h-7 0 2<7)i^L 2 ±(£>&ffimzm 

r-f;i; l ^T^og7j|q]©ja^f^7-D7 7'-r;u^ig^) ©fl^tfEi 5 B jc 

•9->7*;b8(c43^T^ «ft$5 4 1 tcffi^l" 1 p 7- (JB*f*n,) O^la 
2J±8. 6/znu 4 2 fetter Stfl 2 (®*f^n 2 <n,) (Dftmb 2 

(±17. 6>unK 4 3 ic^ij-f <£$ 3 3 T (JB$r*n.>n,) C^gc 2 

{±25. 2#nu fgt^ 5 4 4 icffl^-f 1 £ ^ y K (S*f^ri4 = n 2 ) ©*MI 
dfcJ:5 0 . 4/zm, $U$5 4 5 K*§^T£SI 2 ^ ^ y h* (a#T3£n 6 > n 4 ) 
SI±12 5Amt-fe5o i 2 ^ 7 y KC^tSi 1 3 7®ttiJr$iA n 

, (= (n,-n s ) /n s ) (±0. 8 5 % N 12^7>y FfcfcrrSsS 2 ^7<Dttm 
Vrm^A n 2 (= (n 2 -n 6 ) /n 6 ) 1 £ v v KCDJt@*T^HA n< ( = 

(n«-n s ) /n 6 ) tt N 0. 0 5% 12^7^ KCMt5i3^7 

©JtJB^HAna (= (n 3 -n 6 ) /n 5 ) ttO. 2 9%t'$>S, i3 
PT©^S(C^tf^^ 1 n^cO^g^Jt (a2/c2) fcfcO. 3 4 N 1337© 
fl.g£*f-f Sfg2n7©fl.g£>]£ (b2/c2) «0. 7 4ffe5o 

(K113A#^)o bfc^oTs it>r;i/9^*5V>Ts ^Jijfc 5 2 1 MffiS-fSfl 
1^7 (HJr^n,) 0^§a2(i6. ^5 2 2Cfflit^i237 

(/S*T^n 2 <ni) O^lb 2(±18. HJ$5 2 3 fcffi^-f Sfg 3 37 

(ffl#f^n 3 >n 2 ) ffl^gc 21*2 5 . 5 £tnu ^5 2 4 fc*8^-r£lg 1 * ^ 
K (Ja#fs£n«=n 2 ) 0^§dli4 1 . O^nu ffl&5 2 5£*g^-f Sfg2* 
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7>yF (m$T&n 5 >n<) ©^gl± 1 2 5 Atra^So S&2*"7vHfc# 
l^TOJtllr^lAn, (= (n,-n 5 )/n 5 ) i±Q . 5 0%, 2 * 
KtM-T5^2=J7'CDlta#T^^An2 (= ( n 2 - n s ) /n 5 ) #tf££ 1 9 
FODitiS^MAn* (= (n«-n 6 ) /n 0 ) fciu £*><c-0 . 15%,l 
2*5>y HK»-r5*3=i7©JtJH«f¥IIAn3 (= (n 3 -n 6 ) /n s ) 
4 3%T&3o Sfcfcx ^3 37©^lt^t^ 1 =JT<E>*M5cE>Jt (a2/e 
2) 2 6, m3zi7<DftmiZtt-rZ>m2^T<Dftm<Dit (b2/c2) fcfc 

J-^CD-t^^iSst^tifc^V^ve-S©, Ml 5 5 0 nmfcfcttSiSttte 
&m 1 4 tC^-T o &3b\ (5) 5£T'^£ ^n£|g3:3Tc7):rP7 7^;i/tf U 

±^<Dit>7-;i/3~9(D=&ffi^^J5i:UT 7. 0% • >am 2 J^±T-<fc& d £ 

^^tc^w#e>«s mi 3 b {c^^nfca^r p 7 7-r ;i/^ti-5^7 7 
*>\ ffl^nfetJ-vT*;^ ^2^7^ h'iztt-rzm in ^©tba^MAni 

(= (n,-n s ) /n 8 ) fcfcO. 6 1%, »2^7y VtzM? %W, 2 n rcoJtJB 
$f$iAn 2 (= (n 2 -n 5 ) /n 5 ) Stffg 1 * ^ * H<OtbH#f*H A n 4 ( = 

(n<-n 6 ) /n 6 ) tt, 05%>|2^^ K£*tT5ig 3 =3 7* 

CDitia^MAns (= (n 3 -n 5 ) /n 6 ) l±0. 3 5%f*5o £tz, !f§ 2 * 
7«j/Ktti5^tlfc, ^e>^s fH3r3Tc7)^g£*r-f 518 1 u7<Dft&<Dl£ 

(a2/c2) fc*0. 23, m3ziT(DftmizZt?Z>m2ziT<DKm(Dtt (b2 
/c2) 5 2, i3370»^t^l^7y ^^gffljt (d/c 

2) ttl. 8T*<fc£o 
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5 A&m3n7<Dft®c 2 (^m) tmUbmmmAett Um 2 ) tvmms mi 
5BI±i3 370^fc2 (um) hifiS 2 0 mmtfttf *>n*:i: 
(dB/m) fc©B8»s 01 5C(ii3 37©^gc2 (//m) fti-mxa-? 
hOlli(ps/nm 2 /km) £CDI8&. H 1 5 D &££ 3 Ttf^g c 2 (a 
m) tftm (ps/nm/km) t«5^ttl^, Sfex #$^7fc:;i3^ 

7*d>> b^nr^s^ (dot) tt*ij^fa^auTv>?>o 

51 5 5 0 nmlc^T- 4~ + 4 p s /nm/kmCE>#$C<S « | 5 I ps/ 
nm/km) 0. 0 2 6-0. 0 2 8ps/nm 2 /km0^D-7 « 
0. 0 3 p s/nmVkm) 4 7 ~ 5 2 //m 2 £>H$j®r@^Aef f (>4 5 

ftlz, El 1 5 Cfc^T^B"^^^ El*ATv7<£ftfc^££^TfciS& 
± 2 7>y^4l;tl^^ ( ± 2 * T- U :WMHi!lffil*C § 

Oft®./* =?V *<D&&&m&T 5ut^-#5c 

0 1 6 A&tfE 1 6 B fciu -tf-^TVi/Stcov^ 

(p s/nm/km) ST>*^^o-r (p s/nm 2 /km) ©HGfk El 1 6 

z27W&<Dftm<D&m* (%) ^^-rs^^p-rcDSi&fi (ps/n 

m ! /km/%) CDH^^^UTVASo H16A^ D 8 
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r<7)^i!jtt/J^ <^2>o HffcttKfciu El 1 6 B£^£*ifc ^7 7 

fbifcO. 0 0 3 p s/nmVkm/%J^T^«]^?>cii:* s qrtlT*fe-5»o 

c©^B^^#?)^tiC7 5 * Yit7-r4n\z.%>\y%, telfm& (dB/m) 

mi 7Alt l3n7®^Sc 2*22. 4^m{c@^U ffitf<£ (mm) © 
^bld^-rsffltf*^ (dB/m) ©aa^fllftrD^ BI4» 

3 2mm©ftWgfc*WSfflltfa*ttO. 04dB/m (=0. 0 0 4dB/^ 

— ft, mi 7 Bfciu ^3=i^cD^gc 2* 2 2. 8/iml:@^U 
(km) CDgfbfc:***-*** h*7ift* (/zm) 4DS9j£iB&:rn y 7 
T?*»K Ca*L8«4ffl-*C:j;0»f)nfcai&«[*aUT^5o 8HL8©<H 

- 2 5 2 nm/d e c ad et'^S, Z.(D^^ y ftb*)frts>2> J;-5 t % 
£ 2mT*CD*y h:*-:7$;g#2. 0 8 2 0 0mig®I^?* J 

(% • Aim 2 ) ^D^lps/nmVkm) b.(Dffl@fc 
SW77tfe^ 018Blt SE"F>r;H~5fcOVvc N m3=JTC07*O 
77>f;V^'J jl— A (% • urn 2 ) h*7$L& (/zm) fcOB8«*m"T^ 
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h*7j&g.&l. 4^mT*fe5W»?.o %tz, #$C*P— r&O. 0 3 ps 

El 1 8 A&tfia 1 8B*^ i3n7Cj3lt57D77^MiJa-A 
( (5) 5£#H§) 7. 0% ■ /*m 2 &±T-fcttfttffce>fc^o &3b\ Ell 8 A 
#tflai8B4\ S 1 — S 5i^ti^n±^(DV-yy^ 1 ~~ 5<D S yayy-()V 

SI 5 5 0 nm£:fctt5#i&caS&;tt{fi#5 p s /nm/kmWTffe t) > £tz, 
ftWLXn-7&0 . 0 3ps/nm J /kmWK^50T% &m^?tfflcDfrm 

$&#r®&#4 5>um 2 &Lt#$?g;U<U £ft&^a&Kr1B« D-7*£(D?g 
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5f< CZ> *S B® 

fj&PtiMtf 5 p s / n m/ k m WTT* $) 5 t> 
0. OSps/nmVkmWTC^D-T'tx 

fi£ 2mfc:fcMT 1 . 0 umU±(D±} y V *7$l&b%m-r Z>fr&7 ^> V h# 
7-7 4 

2. fM5£ftffriStttt 5 0//m 2 feA±T-<fc'K fromjfa^-ftfc* n-^tt 0 . 
0 2 p s /n m 2 /k mJ^TT*^> 3 d -f £fit;£JS 1 8Btt©^#5(7 v y 

izmttbtizniibizmm *ffiujB$r***rr sib 2:37^ »&2 

5. mm&l 5 5 0 nm&#V%>m&&tVX, 0. 15ps/km 1/2 
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An 3 ^ 0 . 2 5% 

0 . 4 0 ^b/c ^ 0.75 

8. ffifo^7fc1&lz&ft&$itofrb&j3fa<D&M&r* 1611 r© 



m&miU7<Dft&%8i, tuf3^2i370^g^b N BulBm3nrcD^S^Cs 
ByiB^ 2 ? ^ * K C*f T 5fg 1 3 TCDJfcJE#fJ$5^£ A n , N Hu§Btg 2^7f Ft 



An (r) rdr^7. 0 (% • 
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0. 4 0%gAn^0. 9 0% 

.0 2% 
0. 2 0 ^a/c^O. 3 5 
20/imSc^30/zm 

Stt, 0. 0 0 3 p s/nm 2 /kmMTT'&ZZ£*<®&bir2>m&miBm 

12. ^i(c?&otWfeD7«i:. K3 7»tt©51>«C88tt&ttfc* 

«E§1 5 5 0nmtc*5lt5lt^tbT> 4 5 ^m 2 W±<D||^®ai:> 0. 
0 3 p s/nm J /kmWT©^t!(XD-7S«t5 1 1 * 

fctt-fStUa#r^g#0. 6°/oWTOS^ln7^ »«l3T©^ffl(ca9!W 

ens ^ t & izfr-D&m 2 ^ 7 £ 0 ^■m^m^^r %>m 3 13 r*: 

13. Hui3^»r®ll«5 0Am 2 W± N BuiB^^P-T-ttO. 02ps 
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/nmVkmWTOots mi^M 1 5 5 0 nro££ttS!g^{4i: Ut^ & 

14. H&Kiftftl 5 5 0 nmfc£W5gffttti:bTx 0. 15ps/km l/ 

15. If 3 2 mm£ffitf£nfc 0 . 5dB/^->LMT 

1 6. MiSSS2=i7(E>*MS£bs SW38 3=i:r©*MS£cx ffifa*^* KfR 

3 =i70ltJB#r*M& A n 3 fc-T * £ #x 

A n 3 ^ 0 . 2 5 % 

0. 4 0 ^b/c^0. 7 5 

SAn (r) rdr£7. 0 (% • #m 2 ) 

b/2 

18. Hif«B*7y miI3^3 3 7<9^JS©i8:tt6ttfro^!g3 37 
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mmm2??y K£#1-£fgl:3T(9j:Ug#r¥it£Ari,, fifiE82*7v K*c 
*f-f SHufBlfi 1 £^ y KOJtH*f*HftAn4fcr*l:&N 

A n 4 ^ — 0 . 0 2% 

0. 2 0 ^a/c £0. 3 5 

2 0 >tzm^ c ^ 3 0 jum 

^^z^x±2%(D^m^m^^^tix\,^^t^mt-r^m^m i 21B 

«<©#ifc:7 7 y h it 7 t << 

2 0 . HufBuT^©^S©± 2 %©Mj£ttT£iiulB#iJc*n — t*cd^S& 
0. 0 0 3p s/nm 2 /kmJ^T-C$)SCh^^i:r-5ii^iI 1 213 
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